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p=0.01) , FilterWire patients treated with IIb/IIIa, despite their high risk profile, had 30d
MACE rates (9.9%) similar to their counterparts not on IIb/IIIa (9.5%, p=1.0). In fact, IIb/
IIIa in conjunction with FilterWire was associated with a higher rate of successful stent
deployment (100% vs 96.8% p=0.02), and a lower incidence of reduced distal flow or
ischemia during FilterWire use (3.9% vs 9.6% p=0.05).
Conclusions: 1) Profound platelet inhibition using IIb/IIIa antagonists, in conjunction with
distal filter protection devices, may enhance procedural safety and improve late out-
comes for high-risk patients during SVG stenting. 2) Further study is warranted to deter-
mine how IIb/IIIa inhibition may improve filter function, and allow optimization of filter
designs.
9:00 a.m.
830-3 Impact of Vessel Size on Outcomes of Different Distal 
Protection Devices During Saphenous Vein Graft 
Intervention: A FIRE Trial Substudy
Aravind Swaminathan, Howard C. Herrmann, Campbell Rogers, James Hermiller, Robert 
Feldman, Patrick Hall, Robert Haber, A. Masud, Patrick Cambier, Ron P. Caputo, David 
A. Cox, Ramona Pop, Martin Fahy, Roxana Mehran, Gregg W. Stone, Hospital of the 
University of Pennsylvania, Philadelphia, PA, The Cardiovascular Research Foundation, 
New York, NY
Background: In the FIRE trial, distal protection with FilterWire EX (FW) was as effective
as GuardWire (GW) in preventing MACE after SVG PCI. The relation between vessel
size and MACE with distal protection devices is unknown.
Methods: 651 patients were randomized to FW or GW. The trial inclusion criterion (3.5-
5.5 mm) for reference vessel diameter (RVD) was based on visual estimates which were
larger than by QCA (median 4.01 vs. 3.31 mm). For this analysis, patients were grouped
by tertiles of QCA RVD: <3.04 mm (small), 3.04-3.59 mm (medium), and >3.59 mm
(large).
Results: Baseline characteristics were similar, but large vessels were more common in
men (p=0.006), less frequent in diabetics (0.008), and more likely to exhibit plaque ulcer-
ation (p=0.004) and thrombus (p=0.04). At 30 days, MACE (death, MI (CK-MB>3x nl) and
TVR) occurred in 7.0%, 10.1%, 14.8% of pts with small, medium, and large vessels,
respectively (p= 0.04). 90% of MACE consisted of peri-procedural MI. MACE stratified by
device and QCA vessel size appears in the Table.
Conclusions: In this randomized trial of SVG PCI with distal protection, the incidence of
MI and MACE was two-fold higher in large vessels with more complex lesions. MACE
rates with the FW, but not GW, were strongly vessel size dependent. FW had a signifi-
cantly lower MACE rate than GW in small vessels, with no difference in the medium and
large vessels. The mechanism and clinical implications of the differential vessel size
dependence of distal protection devices requires further study.
9:15 a.m.
830-4 Evaluation of a Distal Protection Filter Device in 
Patients With Acute Myocardial Infarction: Final Results 
of the DIPLOMAT Study
Thierry Lefèvre, Philippe Guyon, Bernhard Reimers, Jean-Marie Fauvel, Michel Pansieri, 
Marie-Pierre Dewez, Institut Cardiovasculaire Paris Sud, Massy, France, Centre 
Cardiologique du Nord, Saint Denis, France
Background: Primary angioplasty and stenting is now the gold standard in the treatment
of acute myocardial infarction (AMI). However, despite a high rate of epicardial flow, myo-
cardial tissue reperfusion remains relatively low as assessed by ST segment resolution.
Distal embolization of the thrombotic lesion during PCI could play a major role and this
may be improved by distal protection.
Aim of the study: To evaluate the effectiveness of distal protection with the Angio-
Guard™XP embolic protection device (AG), using a simple and non subjectivean objec-
tive and easily measurable marker of myocardial reperfusion: ST segment resolution.
Methods: A prospective, randomized, multicenter study is conducted in 60 pts with AMI <
12 hours. Pts who meet the eligibility criteria are randomized either to the treatment
group (PCI combined with AG) or to the control group (PCI only). The primary endpoint is
absolute ST segment resolution post-PTCAThe primary endpoint is absolute resolution
of the sum of ST segment 1 hour post PCI and secondary endpoints are ST segment res-
olution >50%, a composite of slow flow, no reflow or distal embolization; regional wall
motion index by echocardiography at discharge and 6-month; TIMI frame count post-PCI
and ability of the AG to retrieve debris and MACE at 1- and 6-month post-procedure.
Results: 56 pts were randomized to date, both groups were comparable (age 61+12 yrs,
diabetes 15%, anterior MI 49%, TIMI flow 0-1 pre PCI 70%). AG was Ssuccessfully
placed in all pts in the treatment armment of the AngioguardTM XP was obtained in all the
25 Pts assigned to the treatment group. Debris were captured in 82% of the filters with a
diameter of 344+306 µm. Absolute ST segment resolution was 15.8+15.3 mm in the
treatment arm vs 9.6+6.7 mm in the control arm (p=0.048). completeST segment resolu-
tion was obtained in 80 vs 73 % (p=NS). At 28 days, death occurred in 0 vs 4.2% (p=NS)
and death or MI in 3.3 vs 8.3% (p=NS), respectively.
Conclusion: These preliminary results show that the AngioGuard™XP devices effectively
and safely captured plaque debris in acute MI. It is associated with improved myocardial
reperfusion as assessed by ST segment resolutionM. Complete six-month data will be
presented at the meeting.
9:30 a.m.
830-5 The Impact of Myocardial Blush Grade on Clinical 
Outcomes of Patients Treated With Saphenous Vein 
Grafts and Thrombotic Native Coronary Arteries: 
Analysis From the X-TRACT Trial
Yoshihiro Tsuchiya, Alexandra J. Lansky, Ricardo A. Costa, Roxana Mehran, Manuela 
Negoita, Ecaterina Cristea, Horia Marginean, Maria Corral, Moses Tarawali, Joseph 
Babb, David A. Cox, Gregg W. Stone, Cardiovascular Research Foundation, New York, 
NY
Myocardial perfusion (MBG) is a predictor of infarct size, and short- and long-term sur-
vival in the setting of acute MI.Whether MBG predicts outcomes following elective PCI in
high risk patients with SVG disease or thrombotic native coronary lesions is unknown.
Methods and Results: In the randomized X-TRACT trial, 797 patients underwent PCI to
treat diseased SVGs (72.4%) and thrombotic native coronary arteries (27.2%). MBG was
analyzed after final intervention and was classified into 3 groups: absent (MBG 0/1)
reduced (MBG 2) and normal (MBG 3) perfusion. The final MBG frequency was 69%
MBG 3, 21% MBG 2, 10% MBG 0/1, and among the 94% of patients with final TIMI 3 flow
MBG 3was achieved in 71% and MBG 0/1 in 8%. Clinical outcomes are shown in the
Table.
*P<0.05 vs. MBG 0 /1
There was no significant difference in the outcomes between patients in the MBG 2 and
MBG 3 groups.
Conclusions: In patients undergoing elective PCI in high risk lesions, normal myocardial
perfusion is achieved in only 71% despite normal epicardial flow. Absent myocardial per-
fusion is an important prognostic marker of 6 month complications even among patients
who achieve normal epicardial flow (TIMI 3).
9:45 a.m.
830-6 Relationship Between Embolic Material Retrieval and 
Adverse Events With Different Distal Protection Devices 
During Saphenous Vein Graft Stenting
Giora Weisz, Campbell Rogers, James Hermiller, Robert Feldman, Patrick Hall, Robert 
Haber, Zaki Masud, Patrick Cambier, Ronald P. Caputo, Mark Turco, Richard Kovach, 
Bruce Brodie, Howard C. Herrmann, David A. Cox, Roxana Mehran, Gregg W. Stone, 
Cardiovascular Research Foundation, New York, NY
Background: The high rate of peri-procedural MI in saphenous vein grafts (SVG) stent-
ing is reduced with distal protection devices. Whether retrieval of embolic material (EM) is
predictive of adverse events has not been studied.
Methods: In FIRE trial, 651 pts undergoing SVG stenting were randomized to distal pro-
tection with FilterWire EX vs. GuardWire balloon occlusion and aspiration system. Based
on operators’ visual assessment, information whether EM was captured was docu-
mented in 610 pts.
Results: EM was captured in 443 pts (73%); 233 (76%) of the FilterWire pts, and 210
(69%) of the GuardWire pts (p=0.12). Demographics, clinical presentation, and lesion
characteristics were similar in pts with or without EM captured. Selected procedure char-
acteristics and in-hospital outcomes appear in table. Multivariate analysis revealed that
reference vessel diameter and procedure duration, but not capture of embolic material,
were independent predictors of MI.
Conclusions: Following SVG stenting, visually evident retrieval of embolic material with
the GuardWire, but not with the FilterWire, is associated with a higher rate of peri-proce-
dural MI. Further study is warranted to determine whether this observation reflects
incomplete aspiration of embolized material with the GuardWire system, or sub-optimal
capture of embolic debris with the FilterWire.
Diameter Range 
(QCA)
FilterWire GuardWire Relative Risk 
[95% CI]
P value
<3.04 mm 3.0% (3/100) 10.9% (11/101) 0.28 (0.08-0.96) 0.05
3.04-3.59 mm 9.1% (10/110) 11.4% (10/88) 0.80 (0.35-1.84) 0.64
>3.59 mm 16.7% (17/102) 12.9% (13/101) 1.29 (0.66-2.52) 0.55
p=0.003 p=0.85
6 Month Results MBG 0/1
N=73
MBG 2
N=149
MBG 3
N=491
Overall P-value
Non-QMI, % 35.6 12.5* 15.0 * <0.0001
Q-MI, % 4.1 1.4 0.8 * 0.07
Death, % 4.1 2.8 1.9 0.44
Death or Any MI % 42.5 15.3* 17.3* <0.0001
MACE, % 45.2 20.1* 21.6 * <0.0001
Patients w/ Final TIMI 3 N=53 N=143 N=473
Death, % 3.8 2.9 1.5 0.37
Death or Any MI,% 28.3 13.7* 16.6* 0.05
MACE,% 32.1 18.7* 21.2 0.04
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Evaluation of Vulnerable Plaque
Tuesday, March 09, 2004, 8:30 a.m.-10:00 a.m.
Morial Convention Center, Room 210
8:30 a.m.
832-1 Morphological Characteristics of De Novo Coronary 
Lesions Presenting With Plaque Rupture: An 
Intravascular Ultrasound Study
Ali Hassan, Rachna Basisht, Mamoo Nakamura, Yoshihisa Shimada, Yasuhiro Honda, 
Paul G. Yock, Peter J. Fitzgerald, Stanford University Medical Center, Palo Alto, CA
Background: Coronary plaque rupture is shown to be an important contributor in the
pathogenesis of atherosclerosis and acute coronary syndromes. The present study
investigated lesion morphologies associated with plaque rupture at pre-interventional
intravascular ultrasound (IVUS).
Methods: This is a retrospective analysis of 119 patients (119 de novo coronary lesions)
with pre-interventional IVUS from our database. Coronary vessels examined were LAD
(46%), LCX (23%), and RCA (31%). Analysis aimed at identification of lesions showing
plaque rupture (RP) versus none (nRP). Further IVUS qualitative analysis were per-
formed to assess the dominant plaque tissue type (fibrous=F, fibrofatty=FF, calcific=CaF),
absolute presence of calcium (Ca), presence of intraluminal thrombus (THR), plaque
eccentricity (ECCE), vascular remodeing index based on average of two references
(Remod, %), and involvement of side-branch(es) in lesion (SB),
Results: Fifty-two of 119 (43%) examined lesions were RP. Intraluminal THR was identi-
fied in 14/52 RP (27%) vs. 3/67 nRP (4%) (p=.0002). Qualitative IVUS analysis results
are represented in the table (below). Multivariate regression analysis including the above
morphological patterns revealed positive Remod and FF to be predictive for plaque rup-
ture (p=0.025 and p=0.048 respectively).We conclude that distinct morphological fea-
tures are associated with RP lesions, of which positive remodeling and FF seem to have
the strongest association with RP.
8:45 a.m.
832-2 An Animal Model for In Vivo Imaging of Human 
Coronaries: A New Tool to Evaluate Emerging 
Technologies to Detect Vulnerable Plaques
Sergio Waxman, Kamal R. Khabbaz, Raymond J. Connolly, Jing Tang, Alexandra 
Dabreo, Laura Egerhei, James E. Muller, Guillermo J. Tearney, Tufts-New England 
Medical Center, Boston, MA, InfraRedX, Inc., Cambridge, MA
Background: Preclinical testing of imaging technologies to detect coronary vulnerable
plaques is difficult given the lack of adequate animal models of human atherosclerosis
and the challenges posed by coronary motion and blood flow. We developed an animal
model to evaluate human coronaries under physiologic conditions.
Methods: Adult cadaver human hearts were obtained at autopsy. Prior to explantation
from the heart, coronary patency was determined with angiography. Coronary segments
(4-5 cm) were prosected en-block with surrounding muscle and epicardial fat to preserve
architecture. All major sidebranches were ligated. In anesthetized Yorkshire pigs (45-50
kg), the chest was opened and the exposed aorta and right atrium were cannulated and
attached in an end-to-end fashion to the human coronary xenograft, forming an aorto-
atrial conduit. The xenograft was fixed to the anterior wall of the heart along the course of
the left anterior descending coronary artery to mechanically couple the graft to the beat-
ing heart. Flow through the graft was regulated with a torquing clamp and measured with
a flow meter, both connected distally. Graft angiography was performed via a sideport in
the proximal part of the conduit. Intravascular ultrasound (IVUS) of each graft was per-
formed using motorized pullback.
Results: 7 human coronary xenografts were successfully implanted in 3 animals. Blood
flow through the graft exceeded 100 cc/min in all 7 grafts. Arterial pressure remained
constant. Graft angiography demonstrated motion comparable to native coronaries. IVUS
was performed successfully in all 7 grafts, demonstrating motion and imaging character-
istics indistinguishable from native human coronaries. Atherosclerotic lesions were
detected in 5 of 7 grafts by IVUS. The animals tolerated the procedure and were eutha-
nized following the experiment. Histology of the grafts is pending.
Conclusions: This is the first demonstration of an animal model for imaging of human
coronaries, reproducing conditions of flow, motion, and pathology that are encountered in
humans. We propose that this human-to-porcine xenograft model is ideal to evaluate
technologies to diagnose and treat coronary artery disease.
9:00 a.m.
832-3 Independent Predictors of Multiple Vulnerable Plaque in 
143 Patients With Acute Coronary Syndrome: A 
Prospective Study of Three-Vessel Intravascular 
Ultrasound
Myeong-Ki Hong, Cheol Whan Lee, Young-Hak Kim, Seung-Whan Lee, Bong-Ki Lee, 
Min-Kyu Kim, Jong-Min Song, Ki-Hoon Han, Duk-Hyun Kang, Jae-Kwan Song, Jae-
Joong Kim, Seong-Wook Park, Seung-Jung Park, Asan Medical Center, Seoul, South 
Korea
We evaluated prospectively the predictors of multiple occurrence of VP in 143 patients
with ACS. The study population composed of ST-elevation MI (STEMI) in 91 patients,
non-STEMI in 31 patients and unstable angina (Braunwald class IIIb) in 21 patients.
Intravascular ultrasound (IVUS) was performed in all 3 epicardial arteries that were suit-
able for IVUS after coronary angiogram. Plaque rupture, tiny linear dissection, plaque
with lipid-pool like images or plaque containing with thrombus by IVUS were defined as a
VP. Existence of VP that was located on the non-culprit segment of a same artery or on
the different arteries was regarded as multiple VP. Multiple VP was observed in 65
patients (40%). Multiple plaque rupture was also observed in 26 patients (18%). Table
shows the comparison of predictors between patients with vs. without multiple VP. CRP
and HDL-cholesterol level were the independent predictors of multiple VP in patients with
ACS (p=0.027, OR=1.768, 95% CI=1.068-2.929 and p=0.043, OR=0.962, 95%
CI=0.927-0.999, respectively). Conclusion: CRP level and HDL-cholesterol level might
be associated with multiple VP in patients with ACS.
EM captured EM not captured p value
All patients (n=443) (n=167)
Death 0.7% 0.6% 1.00
MI 10.4% 6.0% 0.06
TVR 0.9% 0.6% 1.00
MACE 10.6% 7.1% 0.22
GuardWire (n=303) n=210 n=93
Death 0.5% 1.1% 0.52
MI 12.4% 4.3% 0.03
TVR 1.4% 0 0.55
MACE 12.9% 5.4% 0.06
FilterWire (n=307) n=233 n=74
Death 0.9% 0 1.00
MI 8.2% 8.1% 1.00
TVR 0.4% 1.4% 0.42
MACE 8.6% 9.5% 0.81
Morphology RP nRP p value
(Univariate)
SB, % 77.5 52.1 0.039
FF, % 83.3 48.6 0.0047
Ca, % 37.8 62.5 0.023
ECCE, % 91.7 70.2 0.0099
Remod index (%) 10.3 -0.4 0.040
No Multiple VP Multiple VP P-value
Number of patients 78 65
CRP (mg/dl) 0.6 + 0.8 1.0 + 1.6 0.048
Total cholesterol (mg/dl) 188 + 34 193 + 38 0.408
Triglyceride (mg/dl) 142 + 91 187 + 114 0.038
HDL-cholesterol (mg/dl) 45 + 11 41 + 10 0.034
DM 11(14%) 10 (15%) 0.829
